




















































Matrices & Systems of Equations 
Linear Systems that are Inconsistent or Infinite 

 
Questions 
 
1. Attempt to use Gaussian Elimination on each system of equations.  Where 

there are an infinite number of solutions write this down in terms of a 
constant.  Where there are no solutions state this. 

 

(a) 
3 2 5 0
2 2 5
7 4 10

x y z
x y z
x y z

+ + =
+ − =
+ + =

  (b) 
2 3 6

2 7
4 7 9

x y z
x y z
x y z

− + =
+ + =
+ + =

 

 
 

(c) 
2 3

3 5
4 2 8 10

x y z
x z
x y z

+ − =
+ =

+ + =
  (d) 

5 3 12
2 3 3

20 13 9

x y z
x y z
x y z

− − = −
+ + =
− + = −

 

 
2. The system of equations 

     
2 8

3 2 1
6

x y z
x y z
x y kz

+ − =
+ + = −
+ + = −

 

  
has no solutions.  What is the value of k? 

 
3. The system of equations 

     
1

2 3 2 1
7

x y z
x y z

x y kz

+ + =
+ − = −
− + =

 

  
has infinitely many solutions.  What is the value of k? 

 
4. For what values of d and e will the three equations 
 

3 2 8
2 3 5
7 4

x y z
x y z
x y dz e

+ − =
+ − =
− + =

 

 
 have 
  (a) no solutions 
  (b) infinitely many solutions 
  (c) a unique solution 
 
 
 



Matrices & Systems of Equations 
Linear Systems that are Inconsistent or Infinite 

 
Answers 
 
1. (a) infinite, 16 15 9 10z k y k x k= = − − = +  
 (b) inconsistent so no solutions 
 (c) inconsistent so no solutions 

 (d) infinite, 39 17 8 3
11 11

k kz k y x− − −
= = =  

 
2. 0k =  
 
3. 9k =  
 
4. (a) 9d = −  and 1e ≠  
 (b) 9d = −  and 1e =  
 (c) 9d ≠ −  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Matrices & Systems of Equations 
Ill Conditioning 

 
Questions 
 
1. Show, by calculating the exact values, that the following system demonstrates 

ill conditioning. 
   

0.99 1.99
0.99 0.98 1.9699

x y
x y

+ =
+ =

  
0.99 2

0.99 0.98 1.97
x y

x y
+ =
+ =

 

 
2.  
 
 
 
 
 
 
 
 
 
 
 
 
3. Which of the following systems of equations have the potential to be ill 

conditioned? 
 

  (a)  
2 9 17
3 5 7

x y
x y

+ =
− =

 (b)  
9 8 1
8 7 1

x y
x y

+ =
+ =

 

 

  (c)  
8 13 18
3 5 7

x y
x y

+ =
+ =

 (d)  
9 10 91
8 9 82

x y
x y

− =
− =

 

    
4. At a cross roads, traffic lights automatically control the flow of two streams of 

traffic. 
 A sad observer with nothing better to do times the changes of the lights. 

10 turns for the eastbound traffic plus 10 turns for the northbound traffic took 
1700 seconds. 
10 turns for the eastbound traffic plus 11 turns for the northbound traffic took 
1790 seconds. 
(a) Form a system of equations using x and y seconds to represent the time 

it takes for 1 turn of the eastbound and northbound traffic respectively. 
 (b) Solve the system to obtain the values of x and y. 

(c) Assuming the original equations were made to the nearest second, 
explore the confidence you can place on your solutions. 

 
 
 



Matrices & Systems of Equations 
Ill Conditioning 

 
Answers 
 
1. In the first system we get 0.01x =  and 2y = . 
 In the second system we get 97x = −  and 100y = . 

Despite only changing 1.99 to 2 and 1.9699 to 1.97 (both tiny alterations) 
there has been a relatively large change in the solutions.  Therefore the system 
of equations are ill conditioned. 

 
 

2. (a)  3 3 9 7
2(2 ) 4(2 ) 4(2 )

z y xλ λ
λ λ λ

+ −
= = =

+ + +
 

 (b)  there are no solutions. 
(c)  15 6.75 22.75z y x= − = − = .  Not a big change in λ  but a relatively 
big change in the solutions so equations are ill conditioned. 

 
3. (a)  no (b)  yes   (c)  yes   (d)  yes 
 

4. (a)  
10 10 1700
10 11 1790

x y
x y

+ =
+ =

 

  
 (b)  80 90x y= =  
 (c)  Rather than 1700 we could have anything between 1699.5 and 1700.49 
       Rather than 1790 we could have anything between 1789.5 and 1790.49        
       However, when we solve for x and y with different values there isn’t a big   

      change in the solutions so equations are not really ill conditioned.       
 
 
 
 
 
 
 
 
 
 
 
 


